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§ 18. Contact of Different Temperature Plasmas 
in a Magnetic Mirror Field 
lshiguro, S., Koyama, H., Sato, N. (Dept. 
Electronic Eng., Tohoku Univ.) 
Using two-dimensional electrostatic parti-
cle simulation, the formation of an electric 
potential difference caused by contact of dif-
ferent plasmas in a magnetic mirror field is 
investigated. Field-aligned potential struc-
tures caused by contact of different plasmas 
in a n1agnetic n1irror field are different from 
them in a unifonn 1nagnetic field. Because 
kinetic energy is interchanged between par-
allel and perpendicular one in a magnetic 
mirror field, the 1notion of charged particles 
not only parallel to the field line but also 
perpendicular to the field line is contributed 
to the structure. 
The simulation model and magnetic field 
lines are schematically shown in Fig. 1. The 
magnetic field is weak in the center of the 
system. The boundary condition is follow-
ing. Electric field Ex(x = 0, y) = 0, Ex(x = 
Lx, y) = 0. Plasma particles are reflected 
at x = 0 and Lx. The system is periodic 
in y-direction. Initially plasma particles are 
loaded in the region where is enclosed by the 
magnetic field lines starting from y = 0.4Ly 
and y = 0.6Ly at x = 0. Contact surface of 
different plasmas is set at x = Lx/2. Note 
that the plasma parameters satisfy charge 
neutrality and pressure balance. 
As a typical example, we show the po-
tential structure along the magnetic field 
lines in Fig.2 for the case with contact of 
plas1nas with different electron perpendicu-
lar te1nperatures where Telll = Telin Tel_l = 
16Tel_r, and Tel_r = Tellr· A large potential 
difference¢~ 10 (Telir/e) between different 
plas1nas are formed. We can also observe 
negative potential dip ¢dip ~ 1 at the con-
tact surface of th,e different plas1nas. This 
potential structure is created by the mirror 
acceleration of electrons toward the contact 
surface. 
Fig. 1 Sketch of the simulation model and 
magnetic field lines. 
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Fig. 2 Potential profile ¢(x, y = Ly/2). 
(Rm = 0.2, Tel_L/Tel_r = 16) 
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